Abstract
Introduction
The construction industry is having a significant importance in the economic, social, and infrastructure development of any country. It provides employment to the masses, promotes growth, and acts as a linkage to all the other sectors and the economy [1] [2] . Therefore the growth in the construction sector has a significant impact on the economy of the nation. Gains from higher construction productivity flow through the economy, as all industries rely on construction to some extent as part of their business investment. The construction sector is the engine of growth for any country and contributes about 8-10% to the GDP on an average [3] . Provides employment to masses and create a flow of services and goods with other sectors. The measures to be done to improve the performance of construction projects has been identified critical and troublesome problems [4] . [5] .The construction industry faced a number of issues and the downward trend of productivity has been studied by a number of researchers for many years [6] . "In general terms, construction productivity can be simply illustrated by an association between an output and an input i.e. Productivity= Output/Input". Productivity is commonly defined as a ratio of a volume measure of output to a volume measure of input use (OECD Manual) [8] .
Performance can be measured at various levels including sector, organisation, activity and project level in projectbased organizations. At the sector level, productivity is one of the important measures of performance of projects. Productivity has been defined as "a ratio of a volume measure of output to a volume measure of input use" (OECD, 2001, p.11) . This meaning of productivity depends on available costs of output and sources of input utilized. The Construction sector experiencing a downward trend in the productivity growth and a number of a researcher working to identify and analyse the issue, and factors affecting productivity [9] [10] [11] [12] . The productivity of projects is measured by rewarding, controlling and monitoring the performance, and to do the benchmarking to set the firm's future strategy that to be aligned to the basic objective of enhancing profit. Project performance metrics are used for post evaluation of the completed projects. Project performance matrix designed to measure and compare planned and actual performance of a specific project. Performance of a construction project could be influenced by a number of attributes, especially large and complex projects lay additional focus on the success/ failure attributes, because of the intensive amount of money invested, a high degree of uncertainty, the complexity of personnel required, a multiplicity of goals and problems in coordination between different stakeholders encountered. In this research paper, the author intended to define and examine the relationship between construction productivity (CP) and construction project performance (CPP). The author tests the proposition that there is a positive relationship between both of them. The productivity of UK's construction sector is declining and it is lower than as compared to few European countries [17] [22] Construction productivity has been affected by a number of factors, which tend to losses of revenues, delay in completion, poor quality and other issues in construction projects [7] The decline in productivity is one of the dangers to the economy, because it creates social conflict, and creates inflationary pressure [19] [25]
The authors concluded that the growth in construction productivity is negative [24] [6]
The author's observed that the industry shifting is also the reason for low productivity [6] , [11] , [25] CP is one of the main drivers for completing projects within time and cost limitations [26] , [27] Appropriate estimation of CP is quite important for preparing construction schedules and budgets [8] , [28] , [29] 1.1 Objectives of the research paper are: I. To identify the attributes affecting construction productivity through literature review.
II. Impact of the construction productivity attributes over the performance of the projects.
Literature review
The success of any project is repeatable and it is possible to find out a set of certain success attributes for the success of a construction project and it requires a controlled discipline hardworking [3] .The productivity of construction projects is one of the measures for performance of the construction projects at the industry level based on its relationship with economic development. And most countries encounter the issue of low productivity as per the statistical data available [30] - [32] . Whereas growth in construction productivity is low and do not continue progressive for a long span of time. In construction projects, the partial measure of productivity is the measure of labour productivity, machine productivity and consumption of materials [35] . These investigations run from hypothetical work in view of understanding of scientist toward one side to organized research deal with the other end. The tools used by the past researchers are AHP (analytical hierarchy process), structures to collect data, simulation models to predict the productivity, framework to improve productivity, techniques to measure productivity, and neural networks systems. Performance of a project can be considered as a result of the processes as well as the presence of processes [19] , [33] . [3] , [34] stated that construction time is important because it often serves as a benchmark for assessing the performance categories such as people, cost, time, quality, safety and health. It is studied by [35] that human factors played an important role in determining the performance of a project. Completing projects in a predictable manner of time (within schedule) is one of the important indicators of project success. Cost overrun is one of the most frequent problems with construction projects and contractors are criticized for the common occurrence of cost overrun in construction projects, [36] , [37] . There are some other factors which also contribute to the cost overrun such as profit of the project, project design cost, and wastage of materials, construction productivity, cost of variation orders and cost of rework. [37] this study sets out to assess the effect of construction productivity on the project performance of Indian construction industry, using a survey design with construction professionals sampled, the study has been able to ascertain the factors affecting the construction productivity of construction projects in India, and the areas in project performance that is affected by construction productivity.
Table 2 summary of attributes/variables identified by previous researchers in the field of construction productivity Attributes/variables References
Increases in land-use regulation [38] Equipment, drawing, tools, availability of material, weather condition [39] , [40] , [41] , [42] Labour management, rework, material, confined working space, tools [34] , [43] Delays in inspection, decision taking, material, rework, tools and equipment [43] - [45] Absenteeism, Rework and lack of material [46] , [47] Shop drawings, equipment's, motivation and support, scheduling, material [48] Revision in drawings, delays in inspection, competency of supervisor, martial availability [43] Project management, planning and scheduling, top management support, rework [49] , [50] , [21] Coordination among all team members, leadership, top management support, the flow of funds, budget update, coordination and communication, timely feedback, and owner's competence and favourable climatic condition.
[3][51], [52] Rework, Poor supervisor competency and Incomplete drawings [43] , [53] , [54] Decision making, planning & logistics, supply chain management, labour availability, budget & cash flow management, improper construction method, frequent changes in design, supervision delay, the sequence of activities, overcrowding a job location and scope of activities.
[ 3. Research Methodology 3.1 Questionnaire survey To investigate the impact of construction productivity on the performance of construction project a structured questionnaire survey method was adopted. This research paper follows a specific structured methodology. First, the literature review is conducted of all the research work related to the construction productivity and project performance, which is followed by identification of variables/attributes affecting construction productivity (table I) . Thereafter a consolidated list has been prepared for the attributes identified through literature review and in addition few other variables were also included in the list identified through industry expert opinion. On the basis of these attributes, a structured questionnaire was prepared which consists of three main parts such as:
Introduction to the research and the basic information needed from the respondents. II.
The questionnaire itself. III.
Last part of the questionnaire is provided for suggestions from the respondents. The respondents were asked to rank the attributes on five points Likert scale on the basis of their impact on the project performance. The points on the Likert scale (1= adversely affecting the performance, 2= significantly affecting the performance, 3= no effect on performance, 4= marginally help in improving performance and 5= significantly help in improving performance)
Sampling and data collection
The questionnaire is shared with 350 professionals working in different firms and organisations all over the Indian construction industry. The respondents were chosen randomly to make the study unbiased. A total of 125 valid responses were received with a response rate of 35.7%. The received responses were analysed using factor analysis to reduce dimensions of the attributes because it is not easy to understand the impact of 26 attributes on the project performance. The primary component analysis is used for dimension reduction.
Relative importance index (RII)
Relative importance index is used to calculate the weighted average of the different attributes selected for the study [5] , [58] - [60] . RII is calculated using the formula mentioned equation (1) . Where 'r' represent the rating provided on the Likert scale, 'n' is the respondents proving the same rating, and 'N' is the total number of valid responses received. A number of researchers applied RII to analyse the attributes and to rank them on the weighted average value calculated [3] , [19] , [43] , [58] , [61] - [64] .
Rii =
∑ r*n r 5 r=1
Most significant factors affecting CPP The most significant factors affecting CPP are project coordination meetings, coordination between all stakeholders, and top management support to PM having a relative importance of 0.84, 0.82, and 0.69 respectively. The study reveals that coordination and interaction between the team and between the stakeholders plays a significant role in the CPP [57] , [67] . 
Reliability analysis
The value of reliability is lain between 0 to 1, the more near to 1 is more the reliable results [3] .Reliability analysis provides us with the confidence level that the data collected for the study is reliable and shall be used to generalise the findings of the study. The overall value of reliability for all the attributes is 0.703 which is considered as good to validate the findings [66] .
Table 4 reliability analysis

Factor analysis
Factor analysis enables us to reduce the number of dimensions of the data and to draw a table on the basis of variance explained by the constructs/factors, and factor loading of the different attributes in factors. For the current study, the attributes having a factor loading of equal and more than of 0.4 has been considered [32] . The factor analysis reduced 26 attributes into 8 factors explaing a cumulative variance of 62.3%.
3.5.1
Pre-construction management Pre-construction management explains the maximum variance of 14% for the attributes impacting CPP. The attributes having the factor loading more than 0.4 are inadequate project formulation, in the beginning, contractual disputes, design capability, obsolete construction equipment, and technology, and human resource and labour strike having a factor loading of 0.65, 0.85, 0.8, 0.85, and 0.67 respectively.
3.5.2
Decision management Decision management explains a variance of 10.3% for the attributes impacting CPP. The attributes having the factor loading more than 0.4 are PM authority to make financial decisions, willingness to adopt change, availability to adopt changes, use of inappropriate planning tools, and claim issues having a factor loading of 0.48, 0.57, 0.57, 0.54, and 0.46 respectively.
3.5.3
Stakeholder's management Stakeholder's management explains a variance of 9.1% for the attributes impacting CPP. The attributes having the factor loading more than 0.4 are quality, supply chain, political and economic environment, and social environment having a factor loading of 0.55, 0.79, 0.61, and 0.55 respectively. 
Coordination and communication
3.5.5
Resource management Resource management explains a variance of 6.3% for the attributes impacting CPP. The attributes having the factor loading more than 0.4 are timely payment of completed works, and availability of resources having a factor loading of -0.61, and 0.4 respectively. Timely payment having a negative factor loading because it's negatively impacting the performance of construction projects.
3.5.6
Commercial management Commercial management explains a variance of 6.3% for the attributes impacting CPP. The attributes having the factor loading more than 0.4 are a regular budget update, conflict of interests among team members, and top management support to PM having a factor loading of 0.6, -0.4, and 0.57 respectively. The conflict of interests is negatively impacting the performance of the project.
3.5.7
Site management Site management explains a variance of 5% and it acts as a factor instead of an attribute and having the factor loading of 0.62.
3.5.8 Rework Rework explains a variance of 4.3% and it also acts as a factor instead of an attribute and having a negative factor loading of -0.57. 
Conclusion and Recommendation
This study analyses the impact of CP attributes over CPP using a structured questionnaire survey. The minimum RII value of top 10 attributes selected for the study is 0.67 which concluded that the attributes selected for the study having a significant impact on CPP. The cumulative variance explained by 8 factors is 62.3% i.e. by controlling and monitoring these 8 factors chances of success is 62.3%. The maximum variance is explained by pre-construction management, and the least variance is explained by rework (act as a construct) are 14.3%, and 4.3% respectively. Three attributes reflect negative factors loading are timely payment, conflict of interest, and rework. This study helps in defining the relationship between CP and CPP.
5. Limitation This paper attempts to identify the relationship between CP and CPP and recommends the framework for the industry to grow sustainably and deliver projects successfully. This study may be conducted using a structured questionnaire survey in India and to validate the results of the study similar kind of study is required to be conducted in the other regions of the country to have more reliable findings [67] .
